FOREWORD 


During the past twenty-four months and more, the former 
All India Council for Secondary Education and the present 
Directorate of Extension Programmes have beeen engaged m a 
and countrywide programme of examination reform 
at the secondary school level. This reform is essentially one of a 
new approach to the problem of evaluation and testing of pupils 
in secondary schools. It seeks to emphasize the fundamental 
educational truth that in good education the objectives, methods 
of teaching and techniques of testing must reach the closest 
degree of integration 

Perhaps the foremost and most important task in any reform 
of this magnitude Is to get the new idea disseminated to the vast 
population of teachers in the country. The officers of the 
central examination unit working in the Directorate have dur¬ 
ing these monthwS tackled tins problem of orientating teachers 
to the new concept of evaluation in several ways, through 
workshops, conferences, personal guidance to teachers, associa¬ 
tions and Boards and through publications of various kinds. 
During the last Conference of the Secretaries of Boards that 
was held in September, 1959, the urgency of spreading the 
underlying principles of sound educational evaluation over a 
wider field of teachers and teacher educators in as short a time 
as possible through parallel measures was emphasised. Asa 
“result, the Directorate decided to bring out brochures explain¬ 
ing the concept and technique of evaluation in general and v^th 
regard to each of the subjects in which the Unit has been 
working during the past two years and make these brochures, 
available to teachers and Boards. 

The present brochure deals with evaluation in General 
Science. This subject has been recently introduced in our 
secondary school curriculum. General Science as distinct from the 
traditional subject of science comprising physics, chemistry and 
biology etc,, has its own peculiar significance which is of great,,, 
educative value to the secondary school pupil. This brOchqrd ' 
seeks to clarify in simple terms the implications of General' 
Science, the specific purposes of its teaching, the learning” 
ei^poriences that are required and the evaluation procedures 
suited to the two objectives taken for consideiation, namely, 
kapwledgeand its application. The brochure is in no way 
complete in itself butif it succeeds in stimulating the teacher of 



General Science to think clearly about objectives in teaching 
the subject, to le-orientate his methods of teaching to suit these 
objectives and to devise testing procedures M'hich would evaluate 
those objectives, it would have served its puipose. 

We should be glad to receive from teachers, lecturers from 
Traiuing Colleges and others interested in examination reform, 
their comments on the piesentalion given in the brochure and 
their suggestions for improvement with a view to increasing 
its utility. 

(Miss) S. Panakdikau 

New Dimni Director 

March 30, 1960 Directorate of Extension Programmes 

for Secondaiy Education 
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CHAPTER [-INTRODUCTION 


The Purpose of the Brochure 

This brochure has been prepared with the specific purpose 
of helping the practising teacher of General Science to effect 
certain lefoims in the present system of examination in the 
subject. It may also prove useful to the paper-setters in external 
examinations. 

As reform in examination envisages corresponding changes 
in the teaching and learning procedures, a discussion on the 
development of effective learning experiences has also been 
given a place herein. 

The Present System 

The present system of examination in General Science 
suffers from certain faults and defects, which also affect science 
education, the more so by the undue prestige attached particul¬ 
arly to external examination results. Some major defects are 
enumerated below : 

(i) Most of the questions set give importance to memory 
not to thinking, consequently, education stresses mere 
gathering and reproduction of information. 

(li) Questions are often vaguely worded, giving room to 
wide variation in both answering and assessment. 

Questions like "Write short notes on. 

"Describe."Discuss.” “What 

do you know about.?” are examples. 

How short a note should be, or, in describing and 
discussing, what to include and what to omit are left 
undefined. 

<iii) Without taking into account the abilities and skills 
developed during a course of study, tlie same kind of 
questions are repeated year after year. This has 
created a gap between teaching and testing, detracting 
from the validity of the latter. 

(iv) A question paper consisting of a few big questions, 
fails to give a fair representation to the entire course- 
content. Consequently, the evidence of pupil achieve¬ 
ment thus obtained is not valid and rehable. 
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(v)Lack of reliability creates tension and frustration in 
the students. They come to depend on luck rather than 
effort and ability. Harmful productions like guess- 
papers, bazaai notes, and coaching classes have come 
into vogue. 

On account of these and such other short-comings, the 
present system of examination has lost its prediction value. It 
does not give any reliable guidance m raising the standaids of 
teaching and learning. Eventually the whole system of educa¬ 
tion, which IS examination ridden, has become stale and static. 

In tegard to certain other defects, a beginning seems to have 
been made towards their solution. For instance, instead 
of attaching sole importance to the annual examination, 
througlvthe-year records and petiodic tests aie being given 
weightagc in many schools. The mtioduction of ‘‘internal assess¬ 
ment” IS a welcome move in certain slates like West Bengal and 
Madhya Pradesh, General Science is a subject of home assess¬ 
ment and not of external examination. Many schools have also 
stalled holding practical examinations in the subject. While all 
this IS coinineiidable, the fundamental defects enumerated 
previously are yet to be eliminated. 

For this purpose an evaluation approach is suggested in the 
following pages, which not only attempts to solve problems in 
examination but also to refine and laise the teaching techniques 
and learning procedures. 

The Evaluation Approach 

This appioach is based on the fact that the educational 
process consists of puiposeful action, which brings about in the 
pupil desirable changes when appropriate learning experiences 
are provided to them. It also envisages a continuous appraisal 
of the purposes as well as the procedures of teaching and learn¬ 
ing with a view to conLimious improvement so that education 
becomes dynamic and self-developing. Thus, the evaluation 
approach consists of the following broad stages : 

1. Foimulating and selecting worthwhile objeclives^of 
teaching in a subject (in the present case General 
Science), and defining each objective in terms of 
expected learning outcomes which produce behavioural 
changes in the pupils , 

2. Developing appropriate learning experiences, which 
when provided to pupils through suitable course 
content, activities, aids and teaching devices, result in 
the realization of expected learning outcomes , 
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3, Devising and adopting suitable assessment procedures 
to collect adequate and tiiist-wortliy evidences about 
pupil achievements, 

4. Evaluating tlic outcomes on the basis of the evidences 
collected, and modifying the necessary aspects of the 
entire system for better results. 

Thus, the evaluation approach aims at the establishment of 
close inter-dependence between educational objectives, learning 
experiences and continuous evaluation so that each may modify 
itself and grow in coriespondence with the rest. 

It also piovidcs opportunities for a teacher to evaluate his 
work in the light of objectives at cveiy stage. Before teaching a 
particular unit, he is in a position lo validate the procedure he 
will adopt and the means lie will use for providing suitable 
experiences to the pupils so that desired learning may jcsult. 
After liiiishing the unit he is also in a position to appraise his 
efforts, using the same measuring locl of educational objectives, 
so that he can make a raoie efticieiit planning for the next unit. 
Such an aiito-evakiation on the pait of the teacher will make 
his efibrts pointed and meaningful. 

We shall now try to expand the above•incnlioned stages of 
the evaluation approach lo explain how this appioacli is helpful 
111 planning better teaching as well as bettci evaluation. 



CHAPTER 1I~0BJECT1VES OF TEACHING 
GENERAL SCIENCE 


The first step towards the implemeatalion of the evaluation 
approach is to formulate the specific objectives of teaching 
Gen^jral Science However, since objectives are related to the 
nature of the subject let us first consider the characteristic 
features of General Science. 

The Concept of General Science 

General Science, as a subject, provides general education in 
science to every individual irrespective of his special aptitudes. 
Science and its applications peimeate modern life so extensively 
that every citizen has to have a knowledge of science for effici¬ 
ent living. General Science can, thcicforc. be defined as everyday 
edencefor everybody. From this definition flow corollaries some 
of which are stated below : 

(1) The study of the subject should provide such scientific 
knowledge, skills and qualities as every educated 
person must possess for efficient functioning in 
society. 

(2) Therefore Its couise-content should emerge out of the 
pupil’s environraent—both natural and social. 

(3) Tlie content is best stated in terms of life situations, 
which will correlate and integrate various aspects 
of science. To illustrate, instead of talking in terms of 
light or heat or allotropy or metallurgy, the content 
may be stated in terms of units and problems con- 
fionted in daily life, such as, ‘how do we get our 
drinking water’ or ‘plants that prepare food for us’. 

(4) In view of the utilitarian value of General Science, the 
knowledge and abilities acquired in it will have to be 
functional in relation to the pupil’s daily life. Hence, 
its curriculum should be up-to-date and dynamic, and 
have a local colour. That is to say, the curriculum 
(which includes the objectives of teaching also) should 
be flexible enough to leave sufficient scope for 
incorporating changes that take place in the social as 
weU as natural environment of the pupils from time 
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to time and place to place. Thus, Geneial Science can 
be aptly termed as functional science. 

The concept of General Science can be further claiified by 
stating what U is not. It is not a scientist’s science. Even though 
its study serves as a good foundation for fuither scientific 
puisuits, its main function is to serve the needs of the ‘common 
man*. Moieover, simply adding a branch ot two like Biology or 
Astronomy to the existing syllabi with Physics and Chemistry 
does not make for General Science. The teaching of General 
Science being a matter of approach, it is incumbent upon the 
educators to frame the syllabus afresh with the delinite purpose 
of imparting general education in science. Lastly, General 
Science may not be tieated as synonymous with Elementary 
Science. While making the treatment of the subject more 
popular and less technical, it should not remain just elementary 
since it has to be functional and hence up-to-date. In fact, its 
scope and content would depend on the degree of complexity in 
the concerned society and the amount of science its people have 
absorbed in their daily living With the increasing industriali¬ 
zation in India, and the urbanization of its villages, the quantum 
oF General Science is bound to become more and more 
complex, hence the subject should not be taken or termed 
Elementary Science. 

Formulation of Objectives 

A judicious formulation and selection of worthwhile 
objectives of any school subject goes a long way in enriching 
and shaipcning both the teaching and the testing in that subject. 
Such objectives should be evolved in relation to the needs of the 
individual in his society. 

The thiee main sources for the foimulation of objectives are 
(1) the needs and capabililies of the Pupil, (ii) the specific 
demands of his social enviionment, and (in) the natiue of the 
subject-matter. 

The foregoing discussion on the concept of General Science 
takes into account these three sources, namely, the child, the 
society, and ihe characteristics of the subject matter It should, 
therefore, provide sufficient guide light for the formulation of 
objectves in the subject. Objectives thus formulated may be 
selected and classified in accoi dance with the psychology of 
learning, the principles of education and philosophy of life. 

The objectives should be laid down in unambiguous and 
specific terms. Overall goals like developing the child into ana 
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efficient citizen are too general and vague. Again since these 
objectives aie formulated for the pupil, tlaey should be stated m 
Tterms of the pupil, so that learning rather than teaching gets 
rdue emphasis. Evciy statemenl of objective should also 
-describe the kind of change or growth expected m the child 
when the objective is icahzed, besides denoting the content 
through which the change is to be bi ought about. 
Let us take, for instance, this objective. To develop skill in 
liandling apparatus, insULiiiients and appliances, Here, ‘to 
■develop skill’ describes the growth or the change desired in the 
pupil, while the lattei pari of the objective refers to the content, 
namely simple laboiatory foi peiforining certain experiments, 
and instrumcntb and appliances such as thermometer, baro¬ 
meter pumps, and syphon. 

To illustrate the points developed above, some objectives 
of teaching Geneial Science are listed below. The list is not to 
be treated as exhaustive. 

illustrative List of Objectives 

1. The pupils studying General Science should acquire 
knowledge of the fundamentals of science useful to all 
in everyday life. 

2 They should develop the ability to apply the know¬ 
ledge in everyday life. 

3. They should acquire experimental skills such as 

(a) handling apparatus and instruments ; 

(b) arranging apparatus for an experiment , 

(c) pieserving apparatus, chemicals, specimens, models, 
etc. 

-4, They should acquire constructional skills such as : 

(a) improvising simple instruments and appliances ; 

(b) lepainng ceitain instruments and appliances of 
eveiyday use, 

5. They should develop drawing skills such as ; 

(a) drawing and sketching certain objects, instruments 
and arrangements, 

(b) photographing certain objects and specimens. 

»6. They should be able to locate reliable and recent 
information from appropriate sources. 
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7. They should be able to interpret scientific data given 
Jii various forms such as tabular, graphical, descript¬ 
ive, etc 

8. They should develop the power of minute observation 
of surroundings. 

9. They should develop the power of oral expression in 
science, that is to say, they should be able to discuss, 
argue, describe and raise questions, using scientific 
terminology. 

10. They should develop the scientific method in thinking 
and action. 

11. They should adopt the scientific attitude m making 
statements, accepting information and forming beliefs. 

12. They should develop interest in scientific reading and 
hobbies. 

13. They should be able to appreciate the impact of 
science on life, both personal and social, the struggle 
through which science has advanced and the inspiring 
work of scientists. 

It is suggested that every teacher should formulate and 
finalize a set of worthwhile objectives of teaching General 
Science, keeping in view its concept, the age and ability of his 
pupils, the beliefs, customs and traditions of his community, 
the scientific level of his society, its immediate and remote 
needs, the psychology of learning, the principles of education, 
and any other relevant factors. 

C/or/ficat/on of Objectives 

In order to make objectives effective guides to develop 
(i) learning experiences and (li) evaluation procedures, each 
■objective may be further clarified and its scope defined in terms 
of specific learning outcomes or behaviour changes. For 
example, a pupil may be passed m respect of knowledge about 
building materials such as mortar, cement and concrete, when 
he is able to recognize them and distinguish between them in 
their properties, uses, etc. and to select the right mateiial for a 
given purpose. Similarly, a pupil may be passed in respect of 
ability to apply knowledge if he can, say, explain why certain 
fruits putrify sooner than others, but remain fresh in a 
refrigerator, or if he can predict as to what would happen if an 
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electrical appliance working on 110 volts is inserted in a 220 
volt circuit. 

Thus, realization of each objective will result in certain 
competencies in the pupil, which in turn will develop new 
behaviour patterns. This is the reason why learning outcomes 
are stated in terms of pupil behaviours, which indeed are the 
end-products of education 

By way of illustration, two basic objectives of teaching 
general science and their specification in terms of pupil 
behaviour are given below : 

Objective.—To acquire knowledge of the fundamentals of 
science useful to all m everyday life. 

S^p^ciftcaliona of the objective in terns of >pii%^il-heKaviours : 
The pupil who has acquired such knowledge 

(i) recognizes certain terms, facts, principles, objects, 
specimens, instruments, appliances, etc., 

(ii) recognizes the distinction between closely related sub¬ 
stances, instruments, terms and concepts, principles, 
etc., 

(lii) detects errois or defects in certain instruments, 
experimental proceduies, etc., and suggests 
rectification 

(iv) cites examples of ceitam facts, principles, processes, 
properties, etc,, 

(v) makes simple calculations based on certain scientific 
relationships. 

2. Objective —To develop the ability to apply the acqui¬ 
red knowledge in every day life. 

Specifications in terms of heliaviour changes ; The pupil 
who has acquired the ability specified in the second objective 

(i) explains scientific phenomena, giving reasons, 

(u) makes predictions, 

(ii) selects appropriate means to accomplish given 
purpose; 

(iv) suggests plans for an experiment; 
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(v) makes plans for improving certain instrumcats and 
appliances. 

(It may be noted that the situations provided to pupils for 
application during teaching as well as testing, should be new 
and unfamiliar to them), 

We shall now discuss the teaching and learning procedures to 
be developed in accordance with the objectives formulated and 
specified as above. 



CHAPTER m-DEVELOPING LEARNING 
EXPERIENCES 

Concept of Learning Experience 

A clearly defined objective has two dimensions, the behaviou¬ 
ral aspect and the content aspect. The student learns the 
content (of a syllabus) to attain the behaviour. How does a 
student learn ? Essentially, learning takes place by interaction 
between the content and the learner. It is what he does that 
he learns, and not what the teacher does. This doing by the 
learner, or interaction between content and learner, results in 
learning. And it is such learning experiences that link content 
with behaviour. Such learning experience is therefore bipolar. 
It acts and reacts It springs from content and grows 
towards behaviour. It emerges from behaviour in relation to 
content. 

Fiom the above explanation it is seen that learning experi¬ 
ence is not a paitofa syllabus, nor is it a unit, nor is it a 
traditional lesson plan, nor mere activity, Leaining experience 
is the interaction of the content of the syllabus and the learner. 
As a result of this mteracdon, learning results in a particular 
behaviour of the learner in relation to the content 

How to Develop Learning Experiences 

There are two methods of developing learning experiences 
namely, (i) the contrast method and (ii) the identification 
method. 

(i) The Contrast Method 

The teacher imagines two students—one who has understood 
the content of the syllabus and the other who has not. He 
notes down difference.s in their behaviours in relation to the 
syllabus content. The kind of differences would suggest the 
learning experiences to be provided. 

(ii) The Identification Method 

The teacher puts himself in the position of the student 
who has understood the content of the syllabus and notes down 
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the various behaviours of the student jii relation to the 
syllabus content. These behaviours would suggest learning, 
experiences. 

Learning Experiences in the Classroom and Outside 

Learning experiences are not merely confined to the claasc 
room. They can be developed outside also and should comple-’ 
meat each other. 

Learning Experiences Through Teaching Devices 

(j) Expenmeyits —Experiinents provide learning experiences* 
to develop objectives such as skill in designing, experimental 
tiou, skill in handling apparatus, skill in observation under¬ 
standing etc, 

(ii) Aidio-visual aids —Radio, films, filmstrips, epidiascope 
etc., eniich teaching and stimulate pupil interest. Their appeal 
provides learning experiences which widen the scope of under¬ 
standing and develop inteiest in the subject. 

(lii) Tn])s —They pi o vide learning experiences to develop 
power of obseivation, ability to collect data, etc. 

(iv) Scimice Chihs —They provide expeiiences which 
would develop scientific interest and the ability to apply science 
to life situations, foster further scientific knowledge and 
strengthen the ability developed by experiments. 

(v) Science, Literature and the School Library —The school 
science libiary provides learning experiences in developing 
abilities in (a) locating mformation by the use of index, table 
of contents, map reading and skimming, (b) interpreting what 
IS read by finding answers to questions, interpreting graphs 
and chaits and selecting pertinent items of mfoimation, and tc) 
organising and evaluating by finding key sentences in paragraphs,, 
finding the main thought of a paragraph, making notes, sum¬ 
marizing and making outlines. 

The library activities can be geared to the development 
of problem-solving skills which entail locating information^ 
evaluating authorities, arriving at tentative conclusions and 
thinking independently. 

Teacher-pupil Planning for Developing Learning Experi¬ 
ences 

The teacher must be very clear in his mind as to why he 
is teaching and what he is teaching. The first refers to object!- 
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ves and the second refers to the coinse content. This is done 
in General Science by stating a problem in relation to the 
objective. Students leam problem-solving techinqncs by actually 
solving piobletns which are both inteiesting and woitbwhile. 
They should therefoic share in setting problems ftom a given 
situation in the field of Geiieuil Science and in planning their 
solutions. The setting of a problem, however, should be plan¬ 
ned carefully by the science teachet. A co-opeiative approach 
is necessary, in which the teacher opens the field for investi¬ 
gation, draws out expciiences of pupils which suggest places 
where problems might exist, and then encourages them to state 
the problem in then own woids. 

The teacher should keep in mind that a good problem 
should be 

(i) at the matunty level of the pupil, 

(li) cleaily defined ; 

(ill) possible of solution with materials at hand ; 

(iv) broad enough to provide variation of activities in its 
solution; 

(V) a part of enlarged understanding; and 
(vi) worthwhile for the learner. 

Learning Experiences /n Daily Teaching 

Learning experiences in teaching aie invariably related to a 
number of predetermined objectives. It is not generally practi* 
cable nor desirable to aim at only one objective oi one be¬ 
haviour. Usually it is found necessary to bring in other objecti¬ 
ves also. For instance in General Science, although we select 
two main objectives (acquiring knowledge and applying it in 
life), we have often to deal with other objectives like, skills in 
handling apparatus, solving problems, designing experiments, 
scientific methods, attitudes, etc,. Accordingly, learning experi¬ 
ences have to be developed in relation to these objectives also. 
In othei words, while we are aiming mainly at the attainment of 
one objective, we are partially attaining other objectives also 
at the same time. 

Learning Experiences in General Science 

The syllabus in General Science should be framed in units 
.^vide syllabus in General Science in the Draft Syllabus for 
Higher Secondary Schools, 1957, p. 22), such as '‘Our surround¬ 
ings’“Nature of things”, and “The human machine—its 
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needs and care” The'.c units are to be developed in relation to 
objccuves, through learning experiences. The development may 
cover one,'two or seveial periods, depending on the nature of 
the unit and the pioblem involved. 

An Illustration 

In the following illustKition, the unit “Weather” is biokcn 
down into sub-units. From these sub-units learning experiences 
are developed (and separately listed), such as would evoke 
specified behaviouis implied in the two objectives, knowledge 
and application. Evaluation items based on these sub-unit^ and 
behaviours, are coiistiucLcd and listed in the appendix. These 
would show how far the objectives have been attained. 

ILLUSTRATIVE UNIT—“WEATHER”, 

Objective . (1) To acquire knowledge of “Weathei”, 

(2) To apply the knowledge of weather in everyday 
life. 

Problems ■ (1) What determines weather ? 

(2) How do we forecast weather? 

CONTENT OF TFIE UNIT 

(1) Factors that biing about 
changes in atmosphere ; 

(a) Temperature of the at¬ 
mosphere and moisture 
in the air, 

(b) Air pressuie, 

(c) Wind. 

(2) Weather foiecast' 

(a) Instruments used to pre¬ 
dict weather, 

(i) Barometer 

(ii) Maximum and Mini¬ 
mum thermometer, 

(in) Wet and diy bulb 
thermometei, 

(b) Study of weather charts. 
Problem (I) is dealt with in the following table as an illustration. 


Our life depends on the atmos¬ 
phere surrounding the earth. 
The constant changes in the 
atmosphere have great effect 
on our lives. How do these 
changes come about in the at¬ 
mosphere^How can we account 
for the different kinds of 
weather ? 
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student generali- The student The teacher helps to find out factors from 

ses into broad (1)relates pointer "words with factors de- pointer words jnd writes them on the 
categories. termming weather and formulates factors black-board 

into broad categories 
(2) finds out factors dercrmmmg weather- 
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given in the Appendix at the end of the book 



CHAPTER IV—DEVEIOPmo TEST MATERIAL 


The main purpose of examination and assessment is to find 
out how far the efforts made in teaching and learning have 
become successful in achieving the objecteves. Therefore, the 
third stage of evaluation approach is to develop test material 
in relation to the objectives of teaching, The material, when 
administered to pupils, should provide trust-worthy evidences 
as to whether the behaviour changes envisaed in pupils as 
a result of teaching have come about oi not. 

To construct pointed questions winch test a given objective 
requires caieful thought. Hitherto, we have kept only the 
topic m view wlulc constructing question, with the result that 
the questions have been mainly of the information type which 
hardly evoked any higher menial processes. The new method 
of test construction seeks to link the particular objective or its 
specification with the topic so that the item is valid and 
thought-piovokmg. 

Heie again, the specific behavioural changes that are expec¬ 
ted as leaining outcomes under each objective are of great 
importance in establishing a close relationship between the test- 
item and the objective. They also direct our own thinking 
and facilitate the task of constructing good items, 

Below are given a few specimens of test-items geared to a 
given behaviour under a specified objective. 

Spioimbn Test-items 

/. Knowledge Objective 

The pupil recognizes terms, facts and 
principles. 

Living things. 

Place a cross against the most appropriate^ 
answer in the space provided for it. 

Every living being consists of 

( ) A. one or more atoms 

( ) B. one or more cells 

( ) C. tissues. 


1. Behaviour; 

Topic: 

Test-item: 
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2. Behaviour. 

Topic: 

Test-item; 


3, Behaviour , 

Topic 
Test-item ; 


( ) D. various oigaas 
( ) E, various systems 

The pupil recognises the distinction bet¬ 
ween cJosdy 1 elated terms, concepts, facts, 
processes, etc. 

The universe around us. 


Out of the following underline the one which 
does not belong to oui solar system. 

1 Evening star 

2. Shooting star 

3. Pole stai 

4. Artificial satellite 

5. Asteroid. 


The pupil detects errors in certain instru¬ 
ments, experimental procedures etc. and 
suggests rectification. 

The principle of Archimedes. 


A student performs an experiment to 
determine the specific gravity of a solid 
insoluble in water by the application of 
the principle of Archimedes. He weighs 
the solid in air and again in water. Then 
he calculates the specific giavity as 


equivalent to 


weight in water, 
weight in air 


Which of the following mistakes did 
the student commit ? Indicate your ans¬ 
wer by putting a tick-maik in the space 
provided. 

He did not 


( ) A find the weight of the solid in 

kerosene or other liquid 

( ) B. calculate the volume of the 

solid 


( ) C. divide the loss of weight in 

water by weight in air. 
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4, Behaviour : 

Topic 
Test-item : 


5, Behaviour : 

Topic * 
Test-Item ; 


( ) D. divide the weight in air by the 

Joss of weight in watei 

( ) E. find out the latio weight in 

au/weight in water. 

The pupil cites examples of cerlam facts, 
principles, processes, etc. 

The principle of Archimedes. 

Which one of the following statements 
corresponds to the Principle of Archime¬ 
des ? Indicate your answei by placing a 
tick-marl^ m the space provided. 

( ) A. A countiy boat floats on water 

( ) B A piece of iron sinks in water 

when dropped into it 

( } C. A stone seems to weigh less in 

water than in air 

( ) D, Huge icebergs float on water 

{ ) E, A piece of iron does not sink 

in mercury. 

The pupil makes simple calculations 
based on scientific relationsliips 

Eleclncily in daily life. 

What would be the monthly consump¬ 
tion of a 100 watt fan when run for 8 
hours a day on the average, during the 
month of June, if the electric charges are 
15 nP per imil? 

Tick-mark your answer in the space 
provided. 

( ) A. Rs 2 00 

( ) B. Rs 2 40 

( ) C. Rs. 4.80 

( ) D. Rs. 6.00 

( ) E. Rs. 8.00. 
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IL Application Objective 

The mental process involved in the application of knowledge 
IS comparatively more complex The stages involved m the 
process may generally be stated us below : 

(i) Preliminary study and analysis of the problem, 

( 11 ) Recalling the relevant part of knowledge which 
seems to be apphcable in a given situation. 

(ill) Finding implications and establishing relationships 

(iv) Drawing hypotheses 

(v) Verification and conclusion. 

Below arc listed a few illustiative test-items on various be¬ 
haviours expected to be developed under this objective. Try 
to solve them with a view to analysing the mental processes 
involved 

1. Behaviour . The pupil explains a scientific phenome- 

non giving reasons. 

Topic , The weather 

Test-item Place a tick-mark against the correct 

answer in the space provided. 

Soon aftci lain in hot weather, we feel 
stuffy because 

( ) A. air expands considerably due 

to the rise m temperature of 
the atmosphere 

( ) B. the capacity of the atmosphere 

to hold water vapour increases 
due to ram 

( ) C. the increase m temperature 

adds to the capacity of the 
atmosphere to hold more 
water vapour 

{ ) D. the rise in temperature makes 

the atmospheie hot which 
gives a sensation of stuffiness 

( ) E. along with rain, the water 

vapour which had been in the 
atmosphere is turned to water 
and removed from the atmosp¬ 
here, and hence the stuffiness. 
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2. Behaviour . 
Topic 
Test-item . 


3, Behaviour . 

Topic : 
Test-item . 


The pupil makes predictions. 

The solar system. 

Tick off the correct answer in the space 
provided. An artificial planet is to be 
launched in space m such a way that its 
orbit falls between that of the Earth and 
Venus. The Sun fiom that planet would, 
therefore, look 

( ) A. bigger and brighter than it 

looks from the Earth 

( ) B. smaller and blighter than it 

looks from Venus 

( ) C, smaller and dimmer than it 

looks from the Earth 

( ) D. the same in size but brighter 

than it looks from the Earth 

( ) E. the same m size but dimmer 

t han it looks from Venus. 

The pupil selects appropriate means for 
a given purpose. 

Separation of mixtures. 

In order to separate the components of a 
mixture of sand, common salt and iodine 
which of the following sets of apparatus 
IS the most appropriate ? Indicate your 
answer by a tick-mark in the space 
provided. 

( ) 1. Beakers, retort, flasks, spirit 

lamp, blotting paper, wiregauze 
and water 

( ) 2, Crucible, funnel, filter paper 

blotting paper, spirit lamp, 

beakers, clay-pipe triangle, 

tripod and water 

( ) 3. Hard glass test-tube, bar 

magnet, beakeis, filter papers, 
blotting paper,, funnel and 

water 
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4 Behaviour 

Topic 

Test-item 


5. Behaviour : 

Top?c ■ 

Test item , 


Materials . 


\ ) 4 Filter papers, blotting paper, 

retort, flask,spirit lamp, tnpocl- 
elay-pipe triangle and water 

The pupil suggests plans for an experi¬ 
ment 

Electricity in daily use. 

After getting your tabIcTan lepaircd you 
want lo find out its consumption of 
elecLricily in tcims of watts. Nan ale the 
experimental procedure you would adopt 
for finding out the consumption with the 
help of electrical appliances usually avai¬ 
lable in homes in which electricity is used. 

The pupil makes plans for improving 
certain instruments and appliances. 

Hydromelry. 

Given only the following materials, narrate 
how you would improvise a hydrometer 
to detect adulteration in milk. Draw a 
diagram of your in'itrument as and when 
ready for use, labelling all the essential 
parts. 

A long narrow test tube, a water-tight 
cork lilting the test tube, ink, nails, paper, 
pure water and pure milk (density 1’2 
gm/cc) m cylinders, stung. 


The foiegoing test items try to illustrate how questions can 
be constiucted on the basis of a given objective and its speci¬ 
fication. This is the most important criteiion of a good ques¬ 
tion. There are several other cnicria, also which a test-fiamer 
has to bear in mind while framing good IcstTtems. 


Crxtkria oit a Good Ttsst-Itbivc 

The drawbacks observed in the ptesent system of examiiia- 
tiou in General Science have been analysed earlier in this bio- 
cliure. It has been pointed out that many of them lie m the 
question itself. Theiefore, measuies should be considered at 
this stage of improving questions by setting definite criteria 
which good questions should satisfy. They may be stated as 
follows ; 
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1. Eveiy question should be based on an objective or 
Its specification (s) 

2. It should piomote thinking rather than rote-memori¬ 
zation. 

3. [t should be precisely worded so that the answer is 
pointed and definite. 

4. It should be constructed in a suitable form (essay or 
objective) 

5. It should sharply distinguish the blighter pupils from 
the weaker, and should have a desired difhculty value. 

These criteria are explained below ‘ 

(1) The question should be related to an objective : 

The ciitcrion which repicsents the basic approach in evalua¬ 
tion has been profusely illustrated and discussed earlier and 
requires no further amplification here, 

(2) The question should promote thinking rather than 
rote-memory : 

The gieatest hanu done by the present examination system 
is its adverse effect on the study-habits of pupils. Many of the 
questions that arc set encouiage them in cramming and mecha¬ 
nical memoiization. Consequently then ability, to think is 
inhibited. But when questions are well-geared to objectives 
such as application, interpretation and analysis, thinking will 
necessarily have to emerge. However the uigency for making 
our questions thought-piovokrng needs special mention vis-a- 
vis the traditional type of questions. 

To illustrate the point, let us examine the following ques¬ 
tion . 


What do you know about the anomalous expansion of 
water? 

Or, as we sometimes put it, 

Write a shoit note on the anomalous expansion of water. 

Both these versions direct pupils to memorize some of the 
facts related to the topic, and evoke no worthwhile thinking. 

Now the same situation may be alteied a little and the same 
I question may be so designed that pupils are required to think in 
order to answer it. 
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e,g., A certain amount of water is at 4°C. What will 
happen to its volume 

(a) if the tenipeiature is increased ? 

(b) if it is decreased ? 

Such a question would put greater premium on thinking 
while still testing the main undcistanding about anomalous 
expansion of water m a more sharp and pointed manner* 

(3) Precision in Wording: 

Tn order to avoid subjeclivity in answering a question, and 
so in assessment, the wording of a question should be point- 
precise. We often come acioss question like t What is den¬ 
sity ? What is specific heat ? and so on. Framed in this 
way, a question may biing a variety of different answers whose 
valuation will differ with different examiners. When a ques¬ 
tion was put to a conference of competent science teachers as 
to what answer was expected of pupils to the question, '^Write 
a short note on the Electric Bell”, the teachers unaiuraously 
agreed that a diagram should be drawn, but disagreed about 
labelling the diagram and willing its construction. Some felt 
that in a short note the construction need not be described if 
the diagram was labelled, and others aflirmed that construction 
should be described but the diagram need not be labelled, 
while still others were of the opinion that both were essential, 
irrespective of the fact that the answei was to be a short 
note. 

Such differences arise not only among tcacheis (who are also 
exammeis), but among pupils who answer such questions. It 
IS, theicfore, essential to avoid vague or ambiguous words and 

phrases like Discuss..Describe.What 

do you know about. Can you.“? 

when employing the essay type of questions. 

Such precision becomes all the more important in the case 
of objective type questions. This point will be further clarified 
while discussing the construction of objective forms of questions 
below. 

(4) Forms of Questions : 

^ Framing a good test-item is one of the essential criteria for 
bringing about improvement in our examinations. Selection of 
an appiopiiate foim of a question is helpful in various respects 
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while improving the quality of qiieslions. The dilTercnt fonns 
of questions may be shown as follow.^ -- 


Form of Question 


(/) Essay (//) Obiectivc -True-false or 

I Two aUernativc question 

_ I — 'Three altei native question 

I I -Multiple choice 

Long answer Shon unswci -—Matching 

I -^- i - 1 ' -Master list or 

I ) 1 Mastci matching etc. 

Completion Fill in One woicl A sentence oi 
of a sen- the gaps oi a few a small paia 


tcnce words 


(\) The Essay Form of Question 

A. Lovff-ansirrr —This foim of question usually 

known as ^Thc essay type question” is very popiilai wjih us 
It IS specifically useful in tc'^ting skilh like wiilten expression 
and otgamsation of matter Objectives like ciealwe thinking, 
planning and imagining nccessaiily call for the long-answer 
question Example of an essay type questions Explain the 
formation of (<0 fog and (/>) dew m your localiiy. 

Tt IS generally believed that such questions are easier to 
constuicL This may be tiuc in respect of the ordinary infor- 
ination question, but an essay question need not always be an 
information question* Constiuction of a genuinely thought- 
provoking essay question, testing ccitain highci abilities like 
application and imagination^ and woided with care and pieci- 
sjon, is a timo-consiiming job. 

To reduce subjectivity in assessment, gicat care should be 
taken while framing the question, and the scheme of marking 
should be carefully prepared and scrupulously followed. Again, 
a good mixture of long-an&wer and sliort-answei questions in a 
question paper would help cover a representative sample of 
course content. 

B. Shoit-ansioer Question —This form is becoming more and 
more popular due to several reasons. Objectives such as 
knowledge, application, interpretation and compiehension can 
be tested very successfully with this foiai. The question can 
also be made highly thought-piovoking. In our present system 
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of examioalioji, questions snch as ‘Give scientific reasons’, and’ 

‘What happens when.?’ are of the short answer type^ 

and are capable of stimulating reasoned thinking 

(ii) The Objective Form of Question 

In this form of question, the answeis are completely contro¬ 
lled and theiefore, the assessment becomes objective and imper*^ 
sonal. That is the reason why these aie known as obja:tive 
type questions. Here the word ‘Objective’ is used in the sense 
of being'not subjective’and impersonal’, and does not imply 
that it has a ‘specific objective or purpose’ A question based 
on a certain objective may be framed either ia the essay form 
or in the objective form. 

In an objective form of question, alternative answers are 
given, out of which the pupil has to indicate the coirect answer 
by using given symbols. The answer can also be indicated by 
underlining it or encircling the number or letter which it bears. 
If the alternatives ate two or thiee and if they are small ones, 
the correct answer may be shown by scoring out the wrong 
ones Such a device, where the pupil has no choice to write 
even a single word, ensures objectivity in scoring. 

Depending on the numbei of alternative answers, the objec¬ 
tive type question can be further divided into sub-categones. 


A. Two-alternative Questions 

These questions arc popularly known as true/false or yes/no 
questions. But in addition to these fiequently used pairs, there' 
may be other pairs such as increases/decreases, reflection/refrac- 
ation, more than/less than, and so on. Foi example . 

Score out ihe mcoirccl altenalive in the following : 

1. Pure water free 2 :es to ice on a mountain at 0®C- 
True/False. 

2. The poles of a horie-shoe magnet are near the middle- 
of/the ends of the magnet. 

3. The purpose of wearing eye-glasses is to produce a 
clear image on the pupil/retina. 

The following precautions may be taken while constructing: 
two-alternative questions ; 
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1. Do not straight-away lift a sentence froin the text¬ 
book and use it as it is or with a slight modification, 

2. Do not use indefinite teims such as frequently, mostly 
etc. 

3. Do not use “tell-tales’’ such as always never, all 
now, every, etc. 

4. Do not use double negative. 

5. Do not use partially true or paitially false state¬ 
ments. 

6. Do not use composite statements wheie one pait may 
be true while another may be false, 

7. Do not make the correct statements consistently 
longer compared with the false ones, 

8- Do not restrict choices to only tiue-false or yes-no 
types. Use other alternatives also as illustialcd above. 

As they piovide a 50 pci cent chance to hit upon tlie correct 
-answer by gues'^ing, the usability of this foim of question is 
Tery much reduced. The score may be collected foi guessing by 
using some formula such as. 

Corrected scoie=R—W. 

where, R=Right answers. 

W=Wrong answers. 

Moreovei, as the^e questions xisually test isolated facts of 
-knowledge, they do not hold much appraisal value in exami¬ 
nation. The only advantage is that they are comparatively easier 
to form and score. It may, therefore, be suggested that this 
form may be used only as an incentive to the pupils for ievi¬ 
sing a poition aheady taught or for pieparing foi anew topic 
^nd not for deciding promotion, rank oi pupil-achieveinent. 

B. Three-o/lernotive questions 

The following examples illustrate this type . 

Score out the incorrect alternatives ■ 

1. To a sample of milk (density 1‘2 gm/cc), an equal 
amount of water is added, the density of the mixture 
will be more than/less than/equal to 1 gm. per cc. 

2. An iron bar becomes hot when placed in the sun. 
This is due to conduction/convection/radiation of 
heat. 
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Since this form of question also allows guessing to the 
.extent of 33 per cent on an average, it is vety diffcicnt fiom the 
two-altcrnative type of question It mayj thcrcfoie, be convenie¬ 
ntly used as an incentive. The collection formula to be applied 
in this case is ’ 

Coi rcctcd score^R—0*5 W 

wheie, R=Riglit answeis, 

■W=Wrong answers. 

C. Multiple-choice Questions 

This foim IS in away, an extension of the two-or three- 
alternative type of question. Here the alternatives may be four 
or preferably five. The more the alternative icsponses given [in 
a question, ibc less is the element of guessing. 

The first part of the multiple choice question is usually 
known as a ‘stem’ which may be in the form of an interrogative 
sentence or an incomplete sentence, or of several sentences ac¬ 
cording to requirement. The stem supplies the data on the basis 
o which the correct answer is to be found. 

The second part of the question consists of altg rnatives 
wherein one is the '^nght response', while the lest are “^distrac- 
tors’ or 'mis-leads’. 

Illustrations of multiple-choice questions will'be found under 
tlie specimen test-items given previously uiidei ‘knowledge’ and 
‘application’ objectives. Test-fiamers have devised various 
sub-patterns under the multiple-choice form which are useful 
for various purposes. Even the matching and master-list 
forms may be said to be patterns of the multiple-choice form. 
The following is an illustration of one of the sub-patterns of 
this form. 

Whent j relative density of a material is 2^ then, 

(1) 10 c.c. of the material weighs 20 gms ; 

(2) It is twice as heavy as water , 

(3) 125 lbs. of the material occupies 1 cubic foot of space.. 

Read the above statements carefully and tick-mark the most 
.appropriate alternative out of the following :— 

( ) A. 1 and 2 are coirect 
(B. 1 and 3 are correct 
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( ) C* 2 -and 3 are correct 

( ) D. All of them are correct 

( ) E. All of them are Jncorrect. 

It requires sustained practice to attain skill in constrncUng 
a good multiple-choice question The following precautions 
may be taken into account while framing such questions. 

1. Five alternatives are preferable in order to reduce the 
guessing level to about 20 per cent on an average. 

2. The distracLors should be made as plausible as possi¬ 
ble. They should very much look like a correct 
answer, but still not be the right response. 

3. The right response should not be made too long lest 
it should be guessed as the coriect answer just be¬ 
cause of its length. 

4. No clue should be given to the right respouvsc by' 
certain words or grammatical feasibility. 

5. As much of an item as possible should be included m> 
the stem in order to avoid repealed reading of the 
same phrase in alternatives. 

6. Normally there should be one and only one correct 
answer. If, however, theie are alternatives which 
are partially coirect, pupils should be asked to indi¬ 
cate the most appropriate answer. 

7. The alternatives should be as homogeneous as 
possible. 

8 Every alternative, if it is to function elfectively, 
should evoke careful thinking to decide either its 
rejection or acceptance. 

9. The construction of distractors requires as much 
care and caution as of the light response 

10. There should not be any ambiguity either m the 
stem or in the alternatives 

This form has become very popular, wherevei the objective 
type of question is used because of their various advantages. 
By appropriate adjustments of the alternatives in the question, 
its difficulty value as well as the power of discrimination can 
be controlled. Objectives like knowledge, application and 
interpretation can be tested in a precise manner by this form 
It creates interest in pupils and provokes thinking It is most 
suited to measure different levels of thinking. Scoring is also 
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^quick and easy. Guessing can be corrected by using the follow¬ 
ing general formula : 

W 

Corrected score=R— — 
n—1 

where^ 

R=correct answers ; 

W=incorrect answers; 
n =nurnber of alternatives. 

(4 or 5 as the 
case may be) 

D. Matching Questions 

This is an economical form of including a number of 
'tnultiple-choice items in the same question, with the same alter¬ 
natives, There are usually (wo columnb m this form, of which 
one serves to pioviJe alternatives The following is an illus¬ 
tration . 


Select the statements from column B to match with the 
appropriate planet listed in column A, indicating the number of 
the statement in the space provided undei A 



Column A 

Column 8 

{ 

) Jupiter 

1. A planet that does not belong 

•( 

) Mars 

to our solar system 

( 

) Mercury 

2. The nearest planet to the sun 

i 

) Pluto 

3. A planet that cannot be seen 

( 

) Saturn 

from the earth with the naked 


eye. 

4. The biggest planet in the 
solar system 

5. A planet where life might be 
expected 

6. A satellite to Uranus 

7. The farthest planet in the 
solar system 

8. A planet having a ring a- 
roimd it. 

This form may be used for situations where certain pairs are 
to be matched such as substances and their properlies or uses. 
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principles and phenomena, causes and effects, systems of an 
orgaaism and their organs, organs and their functions There 
can also be three columns questions, say, properties as well as 
uses to be matched with the corresponding substances. 

The precautions neccssaiy to be taken while framing match¬ 
ing form of questions arc the same as those in the case of 
nniUiple choice questions. In addition, the following points 
may be borne in mind ’ 

(1) The alternatives in a column may be arranged alpha¬ 
betically if there is no other logical order. 

(2) The alternatives should be homogeneous. 

(3) The number of alternatives from where the answers 
are chosen fot matching should be more by at least 
tiuec than that in the other column, so as to reduce 
the chance element 

(4) The items foi matching should not be too many, 
being kepi" at say, four or five in one column and 
seven or eight in the other, so as to avoid too much 
of reading while matching each alternative. 

E. A^oster-//st Questions 

This is also an ecoaoitiical way of asking a number of 
multiple-choice questions having the same set of alternatives 
which serve as a mas ter-list, a number of statements of ques¬ 
tions following it, each to seive as a stem. Diffeient stems 
may have different right responses out of the same master-list. 
The following example will clarify the point. 

Master-list 

A Caibohyd rates 

B. Fats 

C. Minerals 

D. Proteins 

E. Vitamins 

For each of the statements given below, select the correct 
answer from the mastei-li^t given above. Indicate your answer 
by putting the appropriate letter in the space provided against 
each statement 

-1. They cause digestive organs and otheis to function 

effectively 
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-2. They prevent certain diseases like iickeLs an 

scurvy. 

-3 They are contained in the largest proportion m 

wheat flour. 


4. They are needed for building bones, teeth, blood 
and protoplasm. 

5. They are mainly lacking m ^separated’ milk 

6. They are often available m water 

7. They aie partly digested by Ihe saliva in the mouth 

8. Cheese contains them in laigc proportion 

9. They aie available from leafy vegetables in addition 
to vjtanauis. 

10. They are made assimilable by tlic gastric juice in 
the stomach. 


Thus, change ij’ the pattern of muitiple-choice questions by 
giving a common masLcr-kcy lends itself to economise space 
and covers at the same Lime a variety of material on a given 
topic. Some of the stems may call only for information, 
while others may lequiic application 


The precautions listed foi the construction of multiple-choice 
as well as matching questions may also be borne in mind while 
framing the maslci-list form of questions 

We have, so far, been discussing the various forms and sub- 
forms of a question Suuability of form is no doubt a very 
important criterion of a good question. But mere change in 
the form, say from the essay to the objective or vice versa, will 
not substantially refoiin an examination. Along with the form, 
imporlant criteria like making the question thought-provoking 
and geaiing it to a definite objective should also be kept in 
view This remark requires all the more emphasis as there is a 
wrong notion that examination reform means changing the 
form of a question from the essay to the objective. 


5. Power of Discriminotion and Difficulty Value : 

These two are also very important criteria of a we 11-framed 
test item. Each question should sharply discriminate the pupil 
who has achieved a paiticular ability or knowledge from the 
one who has not Again, each question may have an estimate 
difliculty level, so that while compiling a full test, say, of gene¬ 
ral achievement, we may have a wide range of questions from. 
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'the easiest to the most difficult, maiatainmg the average diffi- 
-culty Value somewhere about 50 percent. However, it requires 
follow-up studies of pupil-responses to the test-items, and ele¬ 
mentary statistical analysis, the details about which may be 
obtained from any standard book on educational slaustics. 
Some agencies like Training colleges, Extension Services Depart¬ 
ments or Examination and Research Bureaus may help schools 
in processing their test-items from these points of view. 

Jt will thus be seen that a hard and sustained effort is 
necessary to improve questions for impioving examination. The 
setting of an examination paper should not, therefore, be consi¬ 
dered as a task to be undertaken only at the eleventh hour. The 
teacher is at his best in respect of a particular topic when he is 
dealing with it in class Only then can he produce the most 
satisfactory questions. Therefore, he should form a habit of 
producing test-material on a topic while he is teaching that 
topic. 

To save time, a collection of good questions may be made 
'from vaiious other souicos and publications also, A good pool 
of test-material in the hands of the tea Jicr will not only help 
him in improving his testing, but improve his teaching also. 

To base questions on various objectives and topics, a teacher 
has to search for suitable test-situations So far as General 
Science is concerned, the test-situations should be Prom the 
every day life of ilic pupils The following suggestions for 
finding out a variety of test-situations may be helpful in fram¬ 
ing good questions : 

Test-Situations : 

1. The home itself provides a variety of learning as well 
as testing situations. Kitchen, cookery, the building, 
ven ilation, sanitation, water supply and disposal, 
electrical fitting and electrical appliances, are some 
of the aspects of the home which piovidc innumerable 
scientific situations. 

2. Similarly, science in the street, in the bazaar^ etc. 
may supply various situations. 

■ 3. Modern means of conveyance and tele-comraum- 

caliou give scope for variety and novelty in test- 
situations. 

4. Local industries, agriculture, factories, etc. may also 
be tapped for such situations. 
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5 The newspaper supplies many real shualions such as 
news about accidents due to elcctiocution, iood 
poisoning, heart failure, weather forecasts, weather 
charts, adveitisements of patent medicines, tooth 
paste, tooth brush, machineries and then spare parts, 
etc 

6. Scientific articles that appear m magazines and news¬ 
papers Relevant exceipts may be selected, and a 
senes of questions may be set on them. 

7. Description about modern discoveries and inventions. 

8. Exceipts fiom scientific books. 

9 Lives and works of great scientists 

10. Toys modelled on scientific piinciples 

11. Clothing and washing—synthetic fibies 

12. Various chaits, graphs, tables, etc, that pertain to 
health and hygiene, production, spread of diseases, 
climatic conditions, etc. 

13 Other school subjects like Geography, Drawing and 
Art, Music, Crafts, Physical Education, etc 

14 Various beliefs, customs, traditions, festivals and 
ceiemonies, 

15. Stories, proverbs and sayings that involve science. 

The teacher may fiist relate such situations with teaching 
.and then construct test-items on familiar as well as novel situa¬ 
tions For evaluating the pupil’s abilities to apply knowledge, 
intei prelation and judgement, such a variety of situations would 
be very helpful. They also help to realize the concept of 
•General Science, and to widen the pupil’s horizon of applied 
scientific knowledge. 



CHAPTER V—PLANNING FOR A FULL TEST^ 


Onteria of a good test 

A good test meets tlie following entena : 

(1) Validity 

(2) Objectivity 

(3) Reliability 

(4) Usability. 

Vethdiiy refers to the attainment of the purpose for which 
the test IS prepared, A valid test measures the attainment of 
predetermined objectives for which it is designed, with reference 
to the subject content. 

Objectivity lefers to the piecision of marking the answers. 
An objective test yields the same or nearly the same score, 
irrespective of the person who scores it. 

Meliability refers, to the consistency in maiking. A reliable 
test always gives the same or nearly the same score when scored 
at different times. The reliability of a test, m addition to other 
factors, depends upon (i) the length of a test (a longer test is 
more reliable), (ii) objectivity of scoring, and (iii) clarity of 
instructions. 


Usability refers among others, to how well the test lends 
itself to administration, scoring and to the summarization of 
results. 


Planning a test 

A good te^st requires much careful planning. A mere- 
collection of questions whatever their number and individual 
quality, docs not make a full test. The main considerations ta 
be borne in mind while planning a test are : 

(1) the coveiage of behaviours implied by predetermined 
objectives; 

(2) the coverage of syllabus ; 
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(3) the grouping and arrangement of items of various 
forms; 

(4) the number of items to be mcluded in the test , 

(5) the range of item diificulty. 

(1) Coverage of behaviours implied by pre-determinetf 
objectives — 

The fiist and the most impoitant consideration in planning 
a test is to determine and clarify the objectives to be measuied 
by it, in terms of pupil behaviours or abilities and also in terms 
of curnculura elements such as scientihc principles, facts, teirus, 
procedures, laws and skills. It is also necessary to determine 
the relative importarce in the form of weigluage to be given to 
each of the objectives. 

(2) Coverage of syllabus 

The second consideration lu planning a test is to see how 
best the coiuse content dealt with in the class can be covered. 
Proper coverage of the syllabus is impoitant, because it is 
through the medium of the syllabus that objectives aie achiev¬ 
ed. An adequate number of items proportionately distiibuted 
over the syllabus will ensure a satisfactoiy coverage. 

(3) Grouping arrangement of items of various forms 

These forms of questions or items are possible, the 
objective type, the short aiiswei type, and the essay type. 

Objective type items nuiy be (i) alternate response (tiue/false, 
yes/no, right/wrong), (li) completion^ (in) multiple choice, 
(iv) matching, and (v) mastci list. 

Since questions having cleaiiy defined objectives can be 
contructed in all these forms, it is necessary in planning 
a test to decide how the positions in the different form can i be 
grouped. 

The criteria to be observed in grouping items are given 
below— 

(i) Items must be arranged in the order in which they are 
to appear m the lest, 

(n) Items of the same foim or kind slicifd be grouped 
together. This means that objective type, short 
answer type and essay type questions should be 
grouped separalely. Further, items of the same kind 
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such as alternate lesponse, multiple choice, matching 
etc should be kept together for the simple tcason that 
each kind lequires a different set of directions foi the 
student In other woixls items with common directions 
should be in one group. 

(ill) [Icins should be arranged in incieasing oidcr of diffi¬ 
culty, 

(iv) Ttems dealing with similar content should be grouped 
togethei to give the student a sense of test unity 

^(4) Number of items to be included in a test 

The number depends upon the duration of the test and the 
form of the items An objective type test should not normally 
be of more than two hours duration. Tt is also obvious that 
the essay type of question will require more time than an item 
in either of the other two forms 

(5) Ronge of item difficulty 

Item difficulty is concerned with fiuding how difficult an 
item is The difficulty of an item is dcteimined by the per¬ 
centage of students passing it In planning a general achieve¬ 
ment test the langc of difficulty should be as wide as possible 
and the items should be arranged m incieasing oidcr of difficul¬ 
ty While items having 90 lo 70 pel cent dilUculty may be 
easy, most of the items (70 to 30 pci cent difficulty) should be 
modeiately difficult, with a few items (20 to 30 pci cent) being 
of a very difficult standard. 

TPIE TWO-DIMENSIONAL CHART 
(A Blue Print) 

Since a clearly foiinulated objective has two dimensions, 
namely the behavioural aspect and the content aspect, a test 
consisting of objective-based items should necessarily have two 
►dimensions— coveiage of behaviours implied by objectives and 
coverage ofsyllabtis. 

To ensure proper coverage, it is necessary to employ a 
graphical two-dimensional chart which would bring out the 
objectives or behaviours on. the one hand and the content from 
the syllabus on the other. In the two dimensional chait given 
-on pages 47-48, units I and II of the General Science syllabus 
-contained in the Draft Syllabus foi Higher Secondary Schools 
ipubUshed by the All India Council for Secondary Education 
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(1957), are taken as an illustiation The outline of the units- 
IS represented m the first vertical axis and the behaviours im¬ 
plied by the two objectives—(knowledge and application of 
knowledge)—are shown along the horizontal axis The chart 
IS filled in ihc following manner 

(i) Decide first the total number of items to be included 
in the tost (say 100), the weightage to be given to 
different units of the syllabus (40 per cent to units 1 
and 60 pci cent to unit II), and the weightage to be 
given to different beliaviours or objLCtives (know¬ 
ledge 75 pel cent and application 25 pei cent 
equal weightage to behaviours under each objective) 

(u) Distribute the numbei of items (lOOj in the propor¬ 
tion of the weiglitages as decided under (i) .75 items 
fall under knowledge and 25 under application. The 
75 items aie divided equally among the five behavi¬ 
ours Out of the 15 items coming under each be- 
havioui of knowledge, 6 arc on unit I and 9 on unit 
II. Distribution of 6 items (unit 1) and 9 Hems (unit 
11) IS shown, in the first column. Distil but ion of 
items ill other columns is made m a similar manner 
25 items under application objective are also distn- 
bated m the same way. 

(lu) Enter the number of items in each cell of the chart 
as per distribution worked out m (in) 

The chart now shows the distribution of items content-wise 
and behaviour-wise, and ensures proportionate coverage as per 
plan. Every item entered in the cells has two dimensions. The 
chart, so filled in becomes a blue print which serves as a frame 
of reference for constructing a test. 


Administuviion ojp a Test 

After selecting the items as per the two-dimensional chart, 
they must be arranged in the order in which they are to appear 
m the test. The following points regarding administration of a 
test deserve consideration : 

(a) As already explained, a lest can consist of three groups 
of items according to the three forms—the objective, 
the short answer and the essay type. From the point 



TWO-DIMENSIONAL CHART OF A TEST 


BeHAVIOUBAL AsPiCOT 


Objectives , 

Objective No 1—To acquue knowledge of scientific 
facts, processes etc useful in every day life of a 
common man 
(75 per cent weightage) 

Content 

Student 
lecognises 
scientific 
teinis, 
principles 
and facts 

Student 
explains g 
cause- 
effect ( 

relation¬ 
ship. 

Student 
fcnerahses 
into broad 
categoiics 

Student 
knows 
sequence 
of a 
process 

Student 

tests 

the 

adequacy 
of data 

1 

2 

3 

4 

5 ’ 

Weigbtage 

15% 

15% 

15% 

15% 

15% 

Unit 1—Our 

Sunouiidings 

(6) 

(6) 

(6) 

(6) 

(6) 

(fl) The eaith, 

locics and soil 

2 

1 

2 

2 

1 

(b) Plants 

2 

2 

2 

1 

1 

(c) Animals 

1 

1 

1 

1 

2 

The umvjrse 
around us 

1 

2 

1 

1 

2 

2 

1 

Unit IT—Natiiie 
of things 

(9) 

1 

(9) 

(9) 

(9) 

(9) 

(a) Air 

2 

3 

2 

2 

2 

(to) Water 

2 

2 

2 

3 

2 

(c) Physical and 
chemical changes 

3 

2 

3 

2 

3 

(d) Metals of 

common use 

1 

1 

1 

1 

2 

(tf) Common things 
we use 

1 

1 

1 

1 


Total 

15 

15 

15 

15 

15 









IN GENERAL SCIENCE (UNITS I AND IT) 


THH Test 


Objective No 2—To apply scientific knowledge to 
every day life situations of a common man, 

(25 per cent wcightage) 


Student 
identifies 
a principle 
and relates 
it with 
data 

Student 
suggests 
new 
devices 
instru¬ 
ments etc. 

Student 
predicts, 
hypothesis 
and checks 
it 

Student 
fouTiulates 
a hypothe¬ 
sis and 
checks It 

Student 

detects 

a 

defect 

Wcigh- 

lage. 

Number 

of 

items 

1 

2 

3 

4 

5 

6 

7 

5 % 

5% 

5% 

5% 

5 % 



(2) 

(2) 

(2) 

(2) 

(2) 

40% 

40 



1 

1 

1 


10 

1 

1 



1 


10 

i 

1 

1 

1 



10 

1 

1 




1 

10 

(3) 

(3) 

(3; 

(3) 

' (3) 

60% 

60 

1 



1 

2 


12 

1 

1 

1 

1 

1 


H 

1 

1 


1 



■ 


1 

1 



- 

12 



1 

1 


- 

12 

5 

5 


5 

5 

100% 

m 
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of view of admuiistratioa of a test, group I should form, 
part I of the test while groups If and ill together form 
part 11 of the test Howevei, if items in gioup II aie^ 
very short, they may be clubbed with group I to form 
Pait I 

(b) Parti and Part IT of the lest should not be adminis- 
teied simultaneously, Part T generally preceding 
Pait JL 

(c) Seating arrangements of pupils at the time of adminis¬ 
tering Part I should, as far as possible, be different 
from^^what is adopted while administering Part 11. 

(d) The time to be allotted to Part I should be just siifBcient 
to enable the average-pupil to complete it. This would 
perhaps mmimisc the malpractice that is likely to be 
associated dining the administration of Part L 

(e) For smooth administration of a te^l clear mstimctions 
should be given to students regarding (i) the credit to 
be given to questions, (li) how to lecord answers and 
(iii) the scoung piocedurc to be used A sample ques¬ 
tion with correct answer entered at the proper place 
should be given as a model. 

SOOKTWO 

Scoring of the objective type test 

One mark is usually allotted for eveiy correct answer which 
may take the form of either a tick mark or a word filled in or a 
statement completed. 

Items of the alternate response type are often subject to- 
guess work. A multiple choice type item having 4 or 5 choices 
IS less subject to this defect. A correction formula may be 
applied to reduce the effect of this defect. 

Ways of marking or scoring 

Four types of scoring are adopted, viz. 

(i) Fercentaffe ma^hng —Marks are awarded out of 100. 

(li) Letter-giadiyig —Student's answers are placed in the 
lespective grades of A, B, C, D, etc. 

(hi) Word d^scn<piion —Reinarks such as satisfactory, very 
good, ordinary etc. aie given to answers. 

(iv) Point award —Points from 0 to 4, are sometimes allot¬ 
ted to answers. 
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Grade conversion table. 


The following table indicates how one scoree maybe conver¬ 
ted into another. 


Points 

0 

1 

2 

3 

4 

Word description 

Unsatis¬ 

factory 

Below 

average 

Average 

Above 

aveiage 

Outstand¬ 

ing 

Percentage j 

0—20 

20-40 

40-70 

70—90 

90—100 

1 

Letter j 

F 

D 

* C 

B i 

A 


Averaging letter grade 

This is done in three steps : 

(1) Numerical point values are substituted for letters i,c. 
A=4, B=3, C=etc* 

(2) Calculating the average of the numerical values. 

(3) Kelocating the nearest corresponding letter-value. 
ExarnpU —A student gets the following 8 letter-grades for 

S^cssay type questions he attempted :AABCBFDA. 

What is the average letter grading ? The student gets 3A, 
2B, 1C, ID, IF, (Consult the table). 

Step I A=4, B=3, C==2, D=l. F=0 

Step 11 3A = 12 

2B=6 
1C=2 
1D=1 
1F=0 


Total=21 

Hence the average=2,6 (approximately). 

Step III 

Consult the tabic. Average letter-grading is B, 

.Note (1)—The range of percentage marks corresponding to 
letter grades has been fixed arbitrarily and is 
only indicative. 

(2) For consulting the conversion table, the percen¬ 
tage scores should be used without applying 
the correction formula. 
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SUMMABISINO AND EVALUATING 

Results are summarized for evaluating 

(i) the cKtent of attainment of the objectives {attainment 
score). 

(ii) the pupils’ progress (tlae strengths and weaknesses). 

(hi) the teachers’ work {methods of teaching), 

(iv) the curriculum (load and maturity level), 

(V) the items in the test 

Summarizing the results 

After valuing the answer papers of students and before 
turning the papers to them, the teacher-examiner summarizes 
the results of tlie responses. This summarization is with refer¬ 
ence to the two-dimensional chart already prepared. Let us 
suppose for example, that we want to find the extent of attain¬ 
ment of five pupils in one objective (knowledge) in relation tO' 
unit I and unit II of the General Science syllabus. We have 
already fixed the weightage to the two units as 40 per cent 
and 6() per cent. Since we have 100 items m our test as distri¬ 
buted in the blue-pnnt chart, maximum scores for unit I and 
unit II will therefore be 40 and 60, on the supposition that one 
item has one mark. Collect the marks under knowledge items 
(75% Weightage) with reference to the two units separately in 
respect of the five pupils, combine and enter them in the cells of 
the following table: 


Pupils 

1 

2 

1 

1 ^ 

4 

5 

Unit I 

Max, Marks 

30 

11 

B 

B 

23 

6 

Unit II j 

Max, Marks 

45 

30 

23 

30 

33 

7 


The table shows that scores on unit II are in general com¬ 
paratively higher than those in unit L Several inferences cars 
be drawn from this evidence. 


(1) The attainment of knowledge in relation to unit II is^ 
comparatively higher ; 

(2) Learning experiences in relation to unit II are better 
developed, method of teacliing being superior ; 
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(3) Pupil (5) is weak in both units and requires remedial 
teaching Pupil (3) is weak in unit I and strong in unit 
II and requires particular attention for further diagnosis. 

(4) Unit 11 suits the maturity level of pupils better than 
unit I. 

Simitar tables can also be prepared m respect of 

(i) objective-wise peiformance ; 

(ii) unit-wise peiformance , 

(iii) over-all performance of the entire class and even of the 
school ; 

(iv) behaviour-wise pcrfoimance, 

(V) individual performance 

The two most popular methods that are being used by the 
teacher to summarise lesults are (i) finding the class average 
and comparing the individuaPs perfoimance with it, and (ii) 
finding out the percentage of ptipils who pass* The knowledge 
of pass percentage may help the teacher to plan out his work in 
such a way that more and more backward pupils reach the pass¬ 
ing score. In other words the teacher adopts remedial measures 
to the weak pupils so that their performance may be improved* 
On Ihe other hand, the knowledge about the average score of 
the class directs the teacher to help not only the weak ones but 
also the brighter pupils, as the performance of both types of, 
pupils tends to increase the class average* 


Summar/z/ng for item-analysis 

Summarizing the responses of students to separate items and 
reviewing each of the items in the light of these responses, pro¬ 
vide a basis for item analysis and for prepaiing better tests’"in 
future. 


To analyze the test results, first arrange the papers in'^the 
order of the total score, from highest score to the lowest. ^Then 
take the papers of one-third of students who got the highest 
scores and one-third of students who got the lowest, and tabu¬ 
late for each item how each of the students scored in the answer. 
From this type of tabulation, the teacher can judge the nature 
of each item on the rr>1lnw,ing,pQ.lnfg_ 

(i) Disenminating 
from the poor st 
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'(ii) Ambiguity —Has the item doubtful discriminating 
value ? 

(iii) Difficulty —How dilficult is the item ? 

Thus it IS seen that summarizing the results with reference 
to (i) the two-dimensional chart and (ii) item analysis, provides 
valuable data for interpretation and evaluation. 

On tlie basis of the data summarized m various ways, the 
■ teacher-examiner can find out whether a paiticular objective is 
quite appropriate to the maturity level of the pupils, to the 
meeds of the society and so forth. He can also draw inferences 
about the suitability or otherwise of vaiious topics under a 
given syllabus. The effectiveness of teaching devices that he 
employed and that of the learning experiences he provided can 
also be judged. In short, the evaluation of various facts of 
science education such as objectives, syllabus, text-books and 
learning experiences would enlighten him in modifying the 
curriculum and his programme of Leaching and thereby making 
the system of science education dynamic and growing. 



CHAPTER VI—FURTHER SUGGESTIONS TO TEACHERS 


While the previous chapters have suggested various ways of 
improving the quality of teaching and evaluating, a few more 
suggestions for the impleineiiLation of the evaluation approach 
in daily practice are given below 

1. This approach aspires to bring dynamism into educa¬ 
tional practice, and therefore it should be followed 
in spiiit rather than in letter Conviction in the 
approach IS necessary, hence it is suggested that tlie 
approach may be tried out once or twice with an 
experimental attitude. 

2. Once insight is gained into the whole procedure, the 
teacher may formulate a set of specific objectives of 
teaching General Science, and clarify tliem in terms 
of expected behaviour changes at the beginning of 
the academic year. 

3. He may then prepare a two-dimensional chart 
having a list of objectives on the vertical axis and 
units of course-content on the upper horizontal axis; 
With reference to the natiiie of the unit, he selects a 
cluster of objectives as targets of achievement. 

4. He should make I he hist evaluation of his plan as 
to whether the plan is attainable, whethei it can be 
finished during the time avtulable, whether all the 
objectives are well represented in the chart, etc. 

5. The next stage will be to develop a unit-wise plan of 
teaching Based on a particular unit, a vaiiety of 
learning experiences may he developed and organi¬ 
sed in complete relevance with the objectives selec¬ 
ted for attainment through that unit. Detailed plans 
may be made in advance about teaching devices to 
be adopted for effectively providing learning 
experiences, equipment necessary for that, etc. The 
plans may be improved and enriched year after 
year. 
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t. Achievement of pupils should be evaluated immedia¬ 
tely after completing the unit. Based on the nature 
of the objectives, various methods of collecting 
evidence about pupil-acliievcment may be adopted 
such as wiitten, omh practical, observational or 
any other method of assessment 

7. The results of the examination may then be 
summarized, and the extent of achievement of 
various objectives may be measured, based on which 
inferences may be drawn for effecting modification 
in future teaching. 

8. The procedure may then be repeated with another 
unit after modifying its plan of teaching In the light 
of previous experience. 

9. Comprehensive examinations may also be held twice 
otlhiicema year to assess the ovei-all develop¬ 
ment of pupils in terms of predeteimnied objec¬ 
tives. 

10. Vaiious life-situation m General Science may be 
collected from clilTerent souiccs and used in teaching 
ns well m evaluating. 

11. A rich collection of good tesTitems should be main¬ 
tained by the teacher Various sources may be 
tapped for the puipose, so that at the time of the 
examination he has a wide vaiiety of material for 
editing a full test, 

12. Qualitative evaluation should take place at every 
stage of the progiamme, each stage being a continu¬ 
ous process to improve the one succeeding it. Thus, 
emiched learning experiences and evaluation 
material related to the objectives of teaching Gene¬ 
ral Science, when used by the teacher in his class 
room piactice, are bound to raise the professional 
competence of teachers and standard of achievement 
of pupils. 



APPENDIX 




EVALUATION TEST ITEMS 


Objeclive Type 

i. Ob/ect/ye—To acquire knowledge of'’Weather'^ use¬ 
ful in the life of the common man 

Behaviour —The student recognises scientific terms and 
processes connected with “Weather”. 

Place a tick mark in the space provided against the word 
that best completes the statement. 

(1) Small drops of water that remain suspended in the air 
near the surface of the catlh are called 


-(a) fog 
-(b) clouds 
-(c) dew 
-(d) frost. 


(2) When dew-point of air is below 0°C, water-vaponr in 
clouds may form 


—--—(a) rain 

-(b) snow 

--(c) frost 

-(d) hail. 

(3) In each answer space, write the letter of the item from 
column B which best matches the items in column A- 


Column A 


Column B 


-1, Cooling effect 

>2. Clouds are treated with dry ice 
to make rain or snow 
-3. Gases change to liquids 
4. Amount of water vapour in the 
air. 


(a) cloud 

(b) condensation 

(c) evaporation 

(d) humidity 

(e) precipitation 

(f) seeding. 


Behaviour —Student explains cause-effect relationship. 

Place a tick maik in the space provided against the word or 
pJrrase that best completes the statement. 

(4) The earth remains warm after sunset because of 


(a) the oceans 
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-(b) the mountains 

---(c) the moonlight 

--—(d) the atmosphere 

(5) Winds are caused by the movemeat of an from 

-(a) low to high pressLue region 

——--(b) north to south 

-(c) high to low pressure legion 

-(d) waun to cool legion 

The student geneializes data into broad categor¬ 
ies. 

(6) The following statements describe some stages in the 
phenomenon of condensation of water They are to be 
classified into broad categories. Put the letter Din the 
space piovided, if the statements are ciiicctly connected 
with the formation of dew Put the letter F in the 
space provided, if the statements are directly connected 
With the foimalion of fog, 'C’ if directly connected 
with cloud, and ‘R' if directly connected with rain 

There might be othei statements not directly connected with 

any of the above stages. Put ‘N’ in such cases in the space 

provided. 

-(a) The invisible water vapour in the air condenses on 

particles to foim exticmely small visible droplets^ 
which lemain suspended in air near the surface of 
the earth. 

-(b) Rising air containing stifBcienL water vapour is 

cooled below its dew point, while there aic particles 
in the air around which tiny droplets of water or 
crystals of ice oi snow can collect. 

-(c) At night objects on ground and the ground itself 

often becomes cooler than the surrounding air so 
that the water vapour in the air sunouading the 
objects condense. 

-(d) When tiny droplets of water combine, they be¬ 
come too heavy to remain suspended in air. 

-(e) When dew point of air is below 0°C, water vapour 

ill air may change directly from a gas into solid ice 
crystals. 
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—-(f) Large drops of water aie earned from a lower to a 

higher parr of a could that extends to very high 
levels where temperatures are below 0®C 

BeJmiou )—The student observe^ and diaws inferences. 

(7) In each of the following, write ‘T’ if the statement is 
trucj^if false, underline the inconcct woid or phrase and 
place the correction in the space provided. 

(a) Evaporation and condensation aie two 

steps in water cycle . 

(b) The North and South Poles receive 

duect rays of the sun. .. 

(c) Cool summers and mild winters are found 

along sea coasts. . 

(d) Fog and clouds are formed when warm 

and moist air hits colder air. . 

(e) A sea-biecze blows because the aii ovei 

the land is colder . 

(f) The average an pie^suie at sea-level is 

14 7 pounds per square inch . 

(g) All has pressure because it has weight . 

(h) The heaviest dew foinis on cloudy 

nights . 

}3eh(ivhour—Thc; student lecognizes sequence of scientific 
process. 

(B) The following statements describe the various steps m 
the phenomenon of condensation of water (water cycle m 
natuie). The statements arc not m the sequence in which con¬ 
densation of watei occurs. Put in the blank spaces, serial 
numbers 1, 2, 3, etc. to denote the order of oecurience in the 
phenomenon. 

-(a) The an near the surface of the earth contains water 

vapour. 

-(b) Droplets of water are formed in air containing dust 

and smoke. 

-(c) A fall in tempeiature causes water vapoui to con¬ 
dense. 

-(d) Moisture is constantly evaporating from bodies of 

water and the moist surfaces of eaith. 
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-(e) The air holds as much watei vapour as it possibly 

can, at a certain temperature. 

Behaviou )—The student tests the adequacy of data. 

(9) For determining dew point, vaiious sets of apparatus 
and material aie supplied. Only one set is required. 
Select it and tick mark in the space provided. 

-(a) Two thermometers, two polished metal cups con¬ 
taining water and ice. 

-(b) Two thermometers, two polished metal cups con¬ 
taining watei, one stirring rod. 

-(c) Two thermometers, two polished metal cups con¬ 
taining water, ice. two stining rods, two caidboard 
packing boxes. 

-(d) A maximum and minimum thermometer, two metal 

cups containing water and ice, two stirring rods, 
two cardboard packing boxes. 

IL Objective—To apply the scientific knowledge of*wea- 
ther' in the life of the common man 

Behaviour —The student identifies the principle in a problem, 
and relates it with the data in the problem- 

In the space provided, tick mark the word or phrase that 
best completes the statement. 

(10) On some very high mountains there is snow all the year 
round, because 

-(a) heated air rises 

-(b) air cools as it rises 

--—(c) clouds keep the snow from melting 

-(d) cold air on the valleys keeps the mountains cold, 

(11) (a) What part of the day is the best time for the forma¬ 

tion of clouds that produce thunderstorms ? Why? 

(b) A thunderstorm is generally accompanied by lightn¬ 
ing. Why ? 

Behaviour —The student suggests new devices, new procedures 
and new instruments. 

(12) Out of the following experiments designed to prove that 
the heating of air produces changes in pressure, only one 
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experiment correctly proves it. Select it and place a 
tick Jiiaik ja the space provided. 

-A. Drop apiece ofburnmg Paper into a bottle and 

place a cardboard over the mouth of the bottle. 
Press the cardboard- What happens to the burning 
paper ? Why ? 

-B, Drop a piece of burning paper into a bottle. Place 

the palm of your hand over the mouth of the 
bottle the instant the flame goes out. Wait one 
minute and then raise your hand. What happens? 
Why? 

-C- Insert a burning candle in a bottle containing 

water* Close the mouth of the bottle. What 
happens? Why ? 

—-D, Insert a small piece of sodium an a bottle contain¬ 

ing water- Close the mouth of the bottle. What 
happens? Why? 

Behavionr —The student predicts and checks his prediction. 

(13) The specific heat of five unknown substances are given 
below. We have to find out whether or not the substan¬ 
ces warm and cool at the same late. Write in the space 
provided‘X' against that substance which warms and 
cools most rapidly^ and ‘Y’ against the substance which 
warms and cools most slowly. 


Svhatance 

A 

B 

C 

D 


Specific heat 

0.34 

0,6S 

0.18 

0.24 


E 


0,74 


Behaviour —The student formulates a hypothesis and checks it. 

(14) While determining dew-poiuL, a pupil writes a number of 
statements. They are given below Out of these statements, 
some are basic assumptions. Identify them and lick mark 
in the space provided. 

-A, The polished metal cup containing water and ice 

has the same tempeialure as the water in it. 

-B. The dew-point determined at one place is the 

same as that determined at any other place, 
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-C, The dcw-point determined at two different times 

at the same place is the same, 

-D. The air tiapped in the polished metal cup is no 

different from the air outside. 

-E. The tempeiatuie of water in the polished metal 

cup on which droplets of waicr appear is in¬ 
variably less than that of water in the other 
polished cup. 

Essay Type 

1. To acquiie knowledge of weathci, 

Mftwoio'—The student explains a scientific instrumcnl 

15. Explain with an illustrative diagram the working of 

(i) a mercury baroinetei and 

(ii) a wet and dry bulb thermometer. 

If. To apply the .scientific knowledge of ‘weather' in the life of 
a common man. 

Behaviour —student explains cause-effect relationship. 

16. Give scientific reasons for the following:— 

(i) No dew is formed when the night is cloudy. 

(ii) Tempcratuie of a room lowers when water is sprinkled 
on Its floor, 

. (iii) In winter the whistle of a train is heard more clearly 

fiv) In summer we should not use black clothes. 
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